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DETAILED ACTION 

Claim Objections 

1 . Claims 27 and 28 are objected to because of the following informalities: There 
are two sets of claims. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-4 and 6-1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Shi et al. (US 6,265,320 B1). 

Shi teaches a method of removing material in a semiconductor structure in which 
a patterned photoresist layer 18 overlies hardmask layer 16 and insulating material 14 
(which is the same as applicants' OARC) and layer 14 comprises organic polymers and 
is etched using one or more of an inert gas, such as argon, helium, or nitrogen; 
methane (CH 4 ); and hydrogen (column 2, lines 30-67). The aforementioned reads on, 

A method for etching an organic anti-reflective coating (OARC), comprising: 

(a) providing a substrate having an organic anti-reflective coating (OARC) 
thereon; 

(b) forming a patterned mask on the organic anti-reflective coating (OARC); and 
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(c) etching the organic anti -reflective coating (OARC) using a gas mixture 
comprising at least one of a hydrocarbon-containing gas and an oxygen-containing gas, 
in claim 1; 

wherein the oxygen-containing gas is selected from the group consisting of 
oxygen (0 2 ), carbon dioxide (C0 2 ), carbon monoxide (CO) and sulfur dioxide (S0 2 ), in 
claim 2; 

wherein the hydrocarbon-containing gas has a formula C x H y where x and y are 
integers, in claim 3; 

wherein the hydrocarbon-containing gas is selected from the group consisting of 
methane (CH 4 ), ethylene (C 2 H4), ethane (C 2 H 6 ) and ethylyne (C 2 H 2 ), in claim 4; 

wherein the gas mixture further comprises an inert gas, in claim 6; and 

wherein the inert gas comprises one or more gases selected from the group 
consisting of nitrogen (N), argon (Ar), helium (He) and neon (Ne), in claim 7. 

Since Shi illustrates the same method and materials in etching antireflective 
coating material then using Shi's method in the same manner as claimed by applicants 
would result the same wherein the gas mixture comprises the hydrocarbon-containing 
gas and the inert gas at a hydrocarbon-containing gas:inert gas flow ratio within a range 
of about 30:1 to about 3:1 , in claim 8; 

wherein the gas mixture comprises the oxygen-containing gas and the inert gas 
at an oxygen-containing gas:inert gas flow ratio within a range of about 5:1 to about 1 :5, 
in claim 9; 
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wherein step (c) further comprises: providing the hydrocarbon-containing gas and 
the inert gas at a hydrocarbon-containing gas:inert gas flow ratio of about 20:1 to 3:1; 
maintaining the substrate at a temperature of about 10 to about 60 degrees Celsius; 
applying a plasma power of about 500 W to about 1200 W; applying a substrate bias 
power of about 50 W to about 200 W; and maintaining a process chamber pressure 
within a range of about 1 mTorr to about 30 mTorr, in claim 10; and 

wherein step (c) further comprises: providing the oxygen-containing gas and the 
inert gas at an oxygen-containing gas:inert gas flow ratio of about 5:1 to 1:5; 
maintaining the substrate at a temperature of about 10 to about 60 degrees Celsius; 
applying a plasma power of about 500 W to about 1200 W; applying a substrate bias 
power of about 50 W to about 200 W; and maintaining a process chamber pressure 
within a range of about 1 mTorr to about 10 mTorr, in claim 11. 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
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were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

6. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shi (US 
320 B1) as applied to claim 1 above, and further in view of Hopper et al. (US 6.395,644 
B1). 

Shi differs in failing to teach the organic anti-reflective coating (OARC) comprises 
a material selected from the group consisting of polyamide and polysulfone. 

Hopper teaches anti-reflective coatings are conventionally made of various 
materials, including organic and inorganic materials. Organic materials conventionally 
employed for ARCs include spin-on polyamides and polysulfones. The effective use of 
an ARC enable patterning, and alignment without reflective interference from the 
surface of the underlying layer (column 1 , lines 49-58). 

Hopper illustrates that organic materials such a polyamides and polysulfones, 
which are used as antireflective coatings are known. Hence, it would have been obvious 

0 

to one having ordinary skill in the art at the time of the claimed invention to employ 
Hoppers' antireflective coating to achieve the claimed invention for the purpose 
preventing interference of light from the surface of an underlying layer. 
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Claim Rejections - 35 USC § 102 

7. Claims 12-15 and 17-24 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Liu et al. (US 6,297,158 B1). 

Liu teaches manufacturing an integrated circuit (column 1, lines 7-11) and 
provides substrate 200 with metal layer 210 and blanket dielectric material 220 (which is 
the same as applicants' OARC), which is preferably an organic polymer (column 1 , line 
and column 6, lines 34-54) and etches the dielectric layer with a recipe comprising CH 4 , 
CHF 3 , O2, and Ar (column 6, lines 55-59). The aforementioned reads on, 

A method of fabricating an integrated circuit, comprising: 

(a) providing a substrate having an organic anti-reflective coating (OARC) formed 
on one of a metallic layer and a dielectric layer; 

(b) forming a patterned mask on the organic anti-reflective coating (OARC); and 
c) etching the organic anti-reflective coating (OARC) using a gas mixture 

comprising at least one of a hydrocarbon-containing gas and an oxygen-containing gas, 
in claim 12; 

wherein the oxygen-containing gas is selected from the group consisting of 
oxygen (0 2 ), carbon dioxide (C0 2 ), carbon monoxide (CO) and sulfur dioxide (S0 2 ), in 
claim 13; 

wherein the hydrocarbon-containing gas has a formula C x H y where x and y are 
integers, in claim 14; 

wherein the hydrocarbon-containing gas is selected from the group consisting of 
methane (CH 4 ), ethylene (C 2 H4), ethane (C 2 H 6 ) and ethylyne (C 2 H 2 ), in claim 15; 
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wherein the gas mixture further comprises an inert gas, in claim 17; and 

wherein the inert gas comprises one or more gases selected from the group 
consisting of nitrogen (N), argon (Ar), helium (He) and neon (Ne), in claim 18. 

Since Liu illustrates the same method and materials in etching antireflective 
coating material then using Liu's method in the same manner as claimed by applicants 
would result the same wherein the gas mixture comprises the hydrocarbon-containing 
gas and the inert gas at a hydrocarbon-containing gas:inert gas flow ratio within a range 
of about 20:1 to about 3:1, in claim 18; 

wherein the gas mixture comprises the oxygen-containing gas and the inert gas 
at an oxygen-containing gas:inert gas flow ratio within a range of about 5:1 to about 1 :5, 
in claim 19; 

wherein step (c) provides an etch selectivity for the organic anti-reflective coating 
(OARC) over the metallic layer of about 20:1 , in claim 20; and 

wherein step (c) provides an etch selectivity for the organic anti-reflective coating 
(OARC) over the dielectric layer of about 30:1 , in claim 22; 

wherein step (c) further comprises: providing the hydrocarbon-containing gas and 
the inert gas at a hydrocarbon-containing gas:inert gas flow ratio of about 20:1 to 3:1; 
maintaining the substrate at a temperature of about 10 to about 60 degrees Celsius; 
applying a plasma power of about 500 W to about 1200 W; applying a substrate bias 
power of about 50 W to about 200 W; and maintaining a process chamber pressure 
within a range of about 1 mTorr to about 30 mTorr, in claim 23; and 
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wherein step (c) further comprises: providing the oxygen-containing gas and the 
inert gas at an oxygen-containing gas:inert gas flow ratio of about 5:1 to 1:5; 
maintaining the substrate at a temperature of about 10 to about 60 degrees Celsius; 
applying a plasma power of about 500 W to about 1200 W; applying a substrate bias 
power of about 50 W to about 200 W; and maintaining a process chamber pressure 
within a range of about 1 mTorr to about 10 mTorr in claim 24. 

Claim Rejections - 35 USC § 103 

8. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Liu (US 
'158 B1) as applied to claim 12 above, and further in view of Hopper (US 644 B1). 

Liu differs in failing to teach the organic anti-reflectjve coating (OARC) comprises 
a material selected from the group consisting of polyamide and polysulfone. 

Hopper teaches anti-reflective coatings are conventionally made of various 
materials, including organic and inorganic materials. Organic materials conventionally 
employed for ARCs include spin-on polyamides and polysulfones. The effective use of 
an ARC enable patterning, and alignment without reflective interference from the 
surface of the underlying layer (column 1 , lines 49-58). 

Hopper illustrates that organic materials such a polyamides and polysulfones, 
which are used as iantireflective coatings are known. Hence, it would have been obvious 
to one having ordinary skill in the art at the time of the claimed invention to employ 
Hoppers' antireflective coating to achieve the claimed invention for the purpose 
preventing interference of light from the surface of an underlying layer. 
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9. Claims 25-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sui (US 6,559,942 B2) in view of Shi (US '320 B1). 

Sui teaches etching a substrate having etch-resistant features (same as 
applicants' patterned mask) over layers 22 and 24, in which layer 22 comprises an 
antireflective layer and is etched in a chamber using CF 4 (column 9, lines 33-34, 48 - 
column 10, line 12; and column 11, lines ). Sui uses a controller 100 that executes a 
computer-readable process control program 102 on a computer system 104 that 
comprises a central processor unit 106 and that is coupled to a memory 108, which 
comprises a computer-readable medium (column 12, lines 11-58). The aforementioned 
reads on, 

A computer-readable medium containing software that when executed by a 
computer causes a semiconductor wafer processing system to etch an organic anti- 
reflective coating (OARC) using a method, comprising: 

(a) providing a substrate having an organic anti-reflective coating (OARC) 
thereon; 

(b) forming a patterned mask on the organic anti-reflective coating (OARC); and 

(c) etching the organic anti-reflective coating (OARC) 

Sui differs in failing to teach (c) etching the organic anti-reflective coating (OARC) 
using a gas mixture comprising at least one of a hydrocarbon-containing gas and an 
oxygen-containing gas, in claim 25; 
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wherein the oxygen-containing gas is selected from the group consisting of 
oxygen (0 2 ), carbon dioxide (C0 2 ), carbon monoxide (CO) and sulfur dioxide (S0 2 ), in 
claim 26; 

wherein the hydrocarbon-containing gas has a formula C x H y where x and y are 
integers, in claim 27; and 

wherein the hydrocarbon-containing gas is selected from the group consisting of 
methane (CH 4 ), ethylene (C 2 H4), ethane (C 2 H 6 ) and ethylyne (C 2 H 2 ), in claim 28 

Shi teaches a method of removing material in a semiconductor structure in which 
a patterned photoresist layer 18 overlies hardmask layer 16 and insulating material 14 
(which is the same as applicants' OARC) and layer 14 comprises organic polymers and 
is etched using one or more of an inert gas, such as argon, helium, or nitrogen; 
methane (CH 4 ); and hydrogen (column 2, lines 30-67). 

Since Shi illustrates the specific combination of etchants used to remove an 
antireflective coating is known, then it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to select any of the etchants in the Shi 
reference, including applicants' specifically claimed etchants that would effectively 
accomplish the disclosed composition. 

10. Claim 29 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sui (US 
'942 B 2) as applied to claim 25 above, and further in view of Hopper (US '644 B1 ). 

Sui differs in failing to teach the organic anti-reflective coating (OARC) comprises 
a material selected from the group consisting of polyamide and polysulfone. 
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Hopper teaches anti-reflective coatings are conventionally made of various 
materials, including organic and inorganic materials. Organic materials conventionally 
employed for ARCs include spin-on polyamides and polysulfones. The effective use of 
an ARC enable patterning, and alignment without reflective interference from the 
surface of the underlying layer (column 1 , lines 49-58). 

Hopper illustrates that organic materials such a polyamides and polysulfones, 
which are used as antireflective coatings are known. Hence, it would have been obvious 
to one having ordinary skill in the art at the time of the claimed invention to employ 
Hoppers' antireflective coating to achieve the claimed invention for the purpose 
preventing interference of light from the surface of an underlying layer. 

Conclusion 

11. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Lang et al. (US 849,562 B2) is relied upon to teach low k dielectric film may be 
used as an anti-reflective coating (Abstract). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lynette T. Umez-Eronini whose telephone number is 
571-272-1470. The examiner is normally unavailable on the First Friday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571-272-1465. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 



Art Unit 1765 



Itue 



September 29, 2005 




